PCR conditions included initial denaturation at 98
o C for 4 min followed by 30 cycles of incubations at 98 o C for 1 min, 63 o C for 30 s and 72 o C for 45 s and then a final extension at 72 o C for 10 min. The PCR products were cloned into pJET1.2 (MBI) vector, digested with NdeI and EcoRI and cloned into similarly digested pET14b vector generating pET14bMavUdgX and pET14bRimUdgX, the resulting plasmid was confirmed by DNA sequencing (Macrogen, S. Korea). N-terminally His-tagged MavUdgX and RimUdgX were purified using pET14bMavUdgX and pET14bRimUdgX constructs, respectively from E. coli ! 3! required temperatures (45 o C to 65 o C) for 10 min and then the substrate was added and incubated further at the same temperature for 20 min. For assays at different pH, UDG assays were done in buffers having different pH (pH of 4.5 to 10. For checking the effect of cell free extract, MsmUdgX was mixed with different concentration of M. smegmatis cell free extract and the same assay was followed, a reaction having cell free extract alone was also taken as a control. For assays with Ung protein, MsmUdgX was allowed to reacts with the substrate for 10 min, and then Ung was added to the reaction, the reaction was allowed to go further for another 10 min. The order of Ung and MsmUdgX was reversed or both were added simultaneously in another reaction. MsmUdgX CS Rp (5ʹ ATACAACCCGCTGCCTCGG CAT TCGCCTGCCGC 3ʹ) were used.
Generation of R107S, H109S, SSAS and LD mutations in the KRRIH region of
The protocol followed was the same as mentioned above. and nitro-blue tetrazolium chloride (NBT, 30 mg/mL) were then added along with 40 µL of 2 M MgCl 2 and allowed to rock until colour developed.
Expression analysis of

Mass spectrometric analysis of MsmUdgX and its complex with TTUTT oligomer:
MsmUdgX (~5 µg, ~200 pmol) was allowed to bind 1 nmol of TTUTT oligomer in UDG buffer [50 mM Tris-HCl (pH 8.0), 1 mM Na 2 EDTA, 1 mM DTT, 25 µg mL kb PCR product as compare to 1.1 kb in the wildtype.
Generation of MsmUdgX, Ugi co-expression construct: To understand the importance of
MsmUdgX, it was desirable to generate a strain having excess uracil in its genome, so that in such a background overexpression of MsmUdgX might result in MsmUdgX binding to uracils and the cells defective in repairing the complex will show defective growth. This was done by over expressing Ugi (a proteinaceous inhibitor of Family 1 UDGs) and MsmUdgX from the same plasmid construct. For co-expression of these in E. coli, we used pTrc99c vector where both the MsmUdgX and Ugi were clone under trc promoter and for M. smegmatis we used pMV261 to clone both the genes under the hsp60 promoter.
Detection of uracil in genomic DNA using MsmUdgX: Genomic DNA (gDNA) from E.
coli wild type and RZ1032 (ung-, dut-) strains at different concentrations was diluted in 100 µL of TE buffer [10 mM Tris-HCl (pH 8), 1 mM Na 2 EDTA] and blotted onto a positively charged nylon membrane (Hybond-XL, GE Healthcare) using a dotblot apparatus (BioRad).
The gDNA was crosslink to the membrane using UV light. The membrane was then kept in a blocking solution i.e., 5% (w/v) skimmed milk powder made in TBS-T [20 mM Tris-HCl (pH Figure S1
. MsmUdgX activity assay in the presence of M. smegmatis Δung ΔudgB cell free extracts using 5' 32 P-labelled SSU9 substrate. ~100 ng of MsmUdgX was mixed with the indicated amounts of M. smegmatis ΔungΔudgB, cell free extracts, the mixture was used in a standard UDG activity assay. Cell free extract without MsmUdgX (lane 6) was taken as a control. Reactions were resolved on 8 M Urea-PAGE (15%) and analyzed by phosphor imaging. The absence of any product band indicated that MsmUdgX even in the precence of cellular proteins UdgX did not result in product release. Figure S2 . Assay with UdgX homologs from M. avium and R. imtechensis using 5' 32 P-labelled SSU9 substrate. MavUdgX and RimUdgX were partially purified from E. coli BL21 (DE3) strain, ~100 ng of each protein were used in a standard UDG activity assay, the assay was done in the presence and absence of Ugi to distinguish from any Ung activity coming for the contaminating EcoUng. Reactions were resolved on 8 M Urea-PAGE (15%) and analyzed by phosphor imaging. The formation of complex by MavUdgX and RimUdgX indicates that this binding activity is a general property of UdgX proteins. Figure S3 . Assay of MsmUdgX with DNA oligomers (5' 32 Plabelled) harboring modified bases, dihydroxyuracil (DHU), hydroxymethyluracil (HmU) or hypoxanthine (Hx), and SSU9 substrate. ~100 ng of MsmUdgX protein was used to check for its activity on DNAs harboring modified bases in a standard UDG activity assay. Reactions were resolved on 8 M Urea-PAGE (15%) and analyzed by phosphor imaging. The absence of any product/complex bands (compared to no UdgX control) indicates that MsmUdgX is highly specific for uracil in DNA. Figure S4 . Activity assay of MsmUdgX at different temperature using 5' 32 P-labelled SSU9 substrate. ~100 ng of MsmUdgX was pre-incubated at the desired temperature for 10 min, substrate was added and incubated again at the same temperature for another 20 min. Reactions were resolved on 8 M urea-PAGE (15%) and analyzed by phosphor imaging. UdgX binding activity was observed until 50 o C which indicated that UdgX is thermostable till 50 o C. Figure S5 . Activity assay of MsmUdgX using 5' 32 P-labelled SSU9 in buffer of varying pH. ~100 ng of MsmUdgX was used for an UDG activity assay in buffers having different pH from 4.5 to 10. Un-buffered H 2 O was used as control. Reactions were resolved on 8 M urea-PAGE (15%) and analyzed by phosphor imaging. UdgX binding activity was minimal at lower pH but complex formation was observed in all pH above 5 Figure S7 . Activity assay of MsmUdgX H109S on 5' 32 P-labelled DNA oligomers containing dihydroxyuracil (DHU), hydroxymethyluracil (HmU) or hypoxanthine (Hx), and SSU9 as a substrate. ~100 ng of MsmUdgX H109S protein was used to check its activity in a standard UDG activity assay. Reactions were resolved on 8 M Urea-PAGE (15%) and analyzed by phosphor imaging. The absence of any product or complex band with the oligomers having DHU, HmU or Hx indicated that MsmUdgX H109S is highly specific for uracil in DNA (compare '-' UdgX H109S lanes with the '+' UdgX H109S lanes).
16# pH 5.5 Time (h)
Time ( Figure S8 . Growth curve analysis of E. coli WT and its ΔuvrB derivative harbouring different plasmids in the absence or presence of H 2 O 2 or NaNO 2. E. coli strains (3 to 5 replicates) were used for growth curve analysis in 100 well microtiter plates. Aliquots (200 µL) of 10 -2 dilutions of saturated cultures in LB containing Amp and 0.5 mM IPTG were taken in the absence or presence of 2 mM H 2 O 2 or 1 mM NaNO 2 . For growth in NaNO2, the medium was adjusted to a pH of 5.5. Growth was monitored as OD 600 at 37 o C for 24 h using Bioscreen C kinetic growth reader under constant shaking. Growth curves were prepared from the growth of three independent colonies for each strain, and the mean ± SD were plotted. 17# Figure S9 . Growth curve of E. coli and its ΔrecA, ΔrecB and ΔruvB derivatives harbouring different plasmid in the absence or presence of H 2 O 2 or NaNO 2. E. coli strains (3 to 5 replicates) were used for growth curve analysis in 100 well microtiter plates. Aliquots (200 µL) of 10 -2 dilutions of saturated cultures in LB containing Amp and 0.5 mM IPTG were taken in the absence or presence of 2.5 mM H 2 O 2 or 2.5 mM NaNO 2 . For growth in NaNO2, the medium was adjusted to a pH of 5.5. Growth was monitored as OD 600 at 37 o C for 24 h using Bioscreen C kinetic growth reader under constant shaking. Growth curves were prepared from the growth of three independent colonies for each strain, and the mean ± SD were plotted. Figure S12. Activity assay of M. smegmatis cell free extract harbouring different plasmids (~5 µg each, pre-incubated with ~0.8 µg Ugi), using 5' 32 P-labelled SSU9 substrate. The reactions were resolved on 8 M Urea-PAGE (15%) and analyzed by phosphor imaging. Complex was observed with pure MsmUdgX protein (lane 2) as well as extract expressing MsmUdgX in pMV261 vector (lane 4). The observations suggest that under the laboratory grown conditions, the physiological levels of UdgX are undetectable by the complex formation assay. Figure S13 . Immunoblotting of M. smegmatis cell free extracts harbouring different plasmid. Cell free extract (~30 µg) and 6X Histagged MsmUdgX (100 ng) were resolved on SDS PAGE (15 %), transferred to a polyvinylidene difluoride (PVDF) membrane and probe with 1:2000 diluted anti-UdgX primary antibody followed by 1:2000 dilution of anti-IgG conjugated with HRP. HRP substrate (luminol) and H 2 O 2 were added in 1:1 ratio. Chemiluminesence was captured using a ChemiDoc (Note: pMVUdgX has the udgX gene expressed under hsp60 promoter and pMVUdgX350 udgX gene expressed under its native promoter). Marker UdgX migrates slower as it has an extra sequence of 6His on its N-terminal. Commassie blue stained gel is for the loading control. Figure S14 . Detection of uracil from genomic DNA (gDNA) of E. coli using MsmUdgX as a probe. Different concentrated of genomic DNA was spotted onto a Nylon membrane, probed with MsmUdgX and detected by immunoblotting using anti-MsmUdgX antibodies (see supplementary text for materials and methods). Signal is seen for DNA samples from E. coli RZ1032 (known to harbor uracil in DNA) but not in E. coli wild type for ung and dut.
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